Background and Objectives: Low Fruit/Vegetable (FV) diet seems to be a global public health problem. The trans-theoretical stages of change model have long been considered a useful interventional approach in lifestyle modification programs. The aim of this study was to find the most important intermediating factors of FV consumption in Mashhad, Iran.
Introduction
Adequate consumption of fruit and vegetable (FV) clearly plays a critical role for human health (1) , which could also decrease the risk of many chronic diseases (2) (3) (4) (5) (6) (7) . Despite many strong recommendations by the World Health Organization (WHO), many individuals have not adopted the minimum recommendations to consume FV. Only in three out of 21 countries (mainly developing countries), FV intake met the minimum WHO recommended consumption (8) .
Some studies report the insufficient consumption of FV in elderly in different countries (9) (10) (11) (12) . Such observations indicate that there is an urgent need for health promotion programs in order to increase FV consumption among this specific age group.
It is obvious that these programs, at least, should be theory-driven if we expect any proper changes in health behaviors (13) . Trans-theoretical Model (TTM) is one of the most popular models for studying the behavioral change in health promotion/education programs, and its efficacy has been shown in different studies, especially for FV consumption. According to this model, people progress through six stages of change (pre-contemplation, contemplation, Downloaded from nfsr.sbmu.ac.ir at 13 
١٤
preparation, action, maintenance, and termination) in the process of changing any health-related behavior.
There are three other concepts in this model: a) processes of change, referring to different intervention approaches that help people to progress through stages of change, b) self-efficacy, which is the confidence people gain as they progress through the stages, and c) decisional balance, which describes the process of weighing the pros and cons of any health-related behavior. This construct changes as people move through the stages of change. For example, during pre-contemplation, the perceived benefits of not eating FV outweigh the perceived risks. As the person progresses into the action and maintenance stages, the perceptions of the negative consequences of not eating FV overtake the positive ones (14) (15) (16) (17) . In order to develop effective programs, determinants of FV consumption should be recognized. For example, one study in elderly population reported that only 1.5% of them were in "action" stage for FV consumption in Iran, and the most frequently perceived benefits of and barriers against that were availability and expense, respectively (11) . Finding these contributing factors can help to tailor intervention strategies to the target populations and to the most important and best modifiable determinants of behavior (13) .
The purpose of this study was to evaluate the situation and determinants of FV intake in Mashhad City based on TTM. To our best knowledge, this is the first population-based study from Mashhad in this regard.
Materials and Methods
In this cross-sectional study, a total number of 777 participants from Mashhad City, Iran were surveyed in 2014. Mashhad (northeast of Iran) is the second most populous city in the country. It is the capital of Razavi Khorasan Province. Convenience sampling methods were adopted in selecting participants from the general population for this study. For data collection, we referred to public transport stations, public parking lots, car parks of shopping centers, banks, hospitals and universities all around the city. The parking lot of the Holy Shrine of Imam Reza (Eighth Shia Imam) was also a place for data collection. Inclusion criteria were having reading and writing capability, being a citizen of Mashhad City and having consented to participate in the study. Exclusion criterion was being disabled (considered as the loss or limitation of opportunities to take part in society). The sample size was calculated using the proportional FV consumption findings in a similar study about FV consumption in Iran (11) . Alfa and Beta errors were considered 0.05 and 0.2, respectively.
The survey was done using a checklist, and stages of change questionnaire. The checklist consisted of socio-demographic characteristics including age, sex, income, family size, education level, height and weight as well as job status, history of smoking, drug or alcohol abuse, and physical activity (as 30 minutes/day of moderate activity for at least 5 days a week or 20 minutes/day of intense activity for at least 3 days a week).
We used the Persian version of the trans-theoretical model (TTM) questionnaire, being valid and reliable before (11) . The questionnaire consisted of six questions with yes and no answers, according to six stages of change. Stages of change refer to a person's readiness to engage in a diet with acceptable amounts of FV. Someone in pre-contemplation stage does not eat FV and is not planning to start doing so within the next 6 months. A contemplator does not do so but is planning to start within the next 6 months. A person in preparation stage is planning to start adding FV to his/her diet within 1 month and has taken some initial steps toward it. Someone in action stage has been eating FV in his/her diet for less than 6 months. A person in maintenance stage has been added them in his/her diet for 6 months or more, and finally, the person in termination stage will never leave his/her FV rich diet (18) . We asked the participants about their daily FV consumption (2 units for fruits and 3 units for vegetables) in the last 2 weeks, and the above TTM categorization was based on this threshold. One unit of fruit was considered as a medium size fruit, half glass of fruits grain, half glass of fresh fruit juice, and a quarter of dried fruits. Each unit of vegetables was considered as one glass of raw vegetables, half of glass for cooked vegetables, half glass of vegetable juice, and a medium size potato. There were 10 and 9 questions for pros of fruit and vegetable consumption, respectively. There were 12 and 14 questions for cons of fruit and vegetable consumption, respectively. The answers were obtained on a 5-point Likert scale from "Not important=0" to "Very important=5". The validity of this questionnaire was approved by an expert panel, and its reliability was confirmed by Cronbach's alpha of 0.79 (fruit pros), 0.84 (fruit cons), 0.85 (vegetable pros) and 0.87 (vegetable cons).
The interviewers explained the objectives of the research for each participant. They assured them Downloaded from nfsr.sbmu.ac.ir at 13:46 +0430 on Saturday April 11th 2020 about the privacy of their personal data, and after getting oral consent, the questionnaires were filled in through face-to-face interview. Ethics Committee of Mashhad University of Medical Sciences approved the study.
Statistical analyses were done by SPSS 11.5 software (SPSS Inc., Chicago, Illinois, USA) in 2015. Normality of the data was checked with Kolmogorov-Smirnov's test. Standard descriptive statistics (Median and Inter-quartile range) were applied to describe the data. Chi-square test and Mann-Whitney's U test were used to examine the significance of the differences between the groups. Multiple logistic regressions were used to predict the factors influencing on FV consumption. All tests were 2-tailed, and probability values below 0.05 were considered significant.
Results
The mean age of the study sample was 28.94±12.95 years. There were 262 (33.8%) males. More than half of the sample were single (398, 51.2%). The median family size was 4 with an interquartile range of 3 to 5.
Twenty patients (2.5%) had diabetes, 20 (2.6%) cardiovascular diseases and 8 (1%) respiratory diseases. Thirty-three (4.2%) subjects smoked cigars, 40 (5.1%) had a recreational consumption of hookah, and 15 (1.9%) use to drink alcoholic beverages. The median of cigarette smoking was 0.6 pack per year with an inter-quartile range of 0.05 to 6.1. Other basic characteristics are summarized in Table 1 .
The TTM model for fruit consumption revealed that only near a third of the men and women were at termination stage. This was 28.3% and 21.9% in vegetable consumption for men and women, respectively ( Table 2 ). After categorizing three initial steps (pre-contemplation, contemplation and preparing) into the FV consumer group, and the latter three steps (action, maintenance, and termination) into the FV non-consumer group, the Chi-square test revealed that there was no significant relation between the stage of TTM in fruit consumption and gender (p=0.363) and a significant one for vegetable consumption and gender (p=0.046). Demographic differences between the consumers and nonconsumers are shown in Table 3 . The highest score for pros of eating fruits was a belief on the potential health benefits of fruits to prevent diseases. This belief was significantly lower in pre-contemplation stage (p=0.019). However, most of the participants believed that vegetables were good for health. This belief was also significantly lower in pre-contemplation stage (p=0.001). The least motivation for consuming FV was peer influence, and the participants in pre-contemplation stage had higher scores in both fruit and vegetable consumption (both p<0.001). On the other hand, the main obstacle for eating fruit (with a significant difference between precontemplators and others) and vegetables was concern about chemicals used in the processing of them (p=0.01 and p=0.17, respectively). Fortunately, the least important barrier for fruit consumption was time consumption (p=0.2), and for vegetables, was difficult and time-consuming preparation (p=0.4 and p=0.9, respectively). There was not any significant difference for the pre-contemplation stage (Table 4) .
The results of multiple logistic regression test showed that only three variables could significantly predict the possibility of the pre-contemplation stage for fruit consumption including smoking and a couple of pros/cons (R Square=0.06) However, the predictors of termination stage were more (R Square= 0.11) ( Table 5) . For vegetable consumption, R Square values for pre-contemplation and termination stage were 0.16 and 0.06, respectively. Gender was a predictor of termination stage for vegetable consumption (Table 6) . Downloaded from nfsr.sbmu.ac.ir at 13:46 +0430 on Saturday April 11th 2020 
Discussion
Various health behaviors may contribute to the prevention of non-communicable diseases (19) but the health behavior research mainly focuses on changing single behaviors. We tried to gain insight into two dietary behaviors, i.e. fruit and vegetable intake in Iran. The results showed that men had a better situation for FV intake. Besides, there are many right and wrong beliefs about consuming fruits and vegetables, which knowing them can guide us to target oriented interventions.
The mean age of our sample was near 30 , showing that our sample was relatively young. This is confirmed by the status of the marriage, of which more than half are single. Besides, the percentage of males was relatively low which can be related to the study topic. It has been shown that men are less likely to have responsibility for food purchasing and preparation in a patriarchy setting like Iran, and they may, therefore, have a weaker interest in messages or surveys on diet (20) .
First of all, only around half of men and women are fruit consumers. This is even worse for vegetable consumption. Other studies have similar (21) or even worse results (22, 23 ). However, we should consider two important points: a) our findings are from a crosssectional study, and b) stage transitions can occur on a short notice, e.g. within three days as it has been shown by a longitudinal study of fruit intake (24) . This rapid change can be explained by unreliable stage measurement, real self-change, or the idea that psychological constructs may vary over time (24) . Downloaded from nfsr.sbmu.ac.ir at 13:46 +0430 on Saturday April 11th 2020
Married individuals consumed more FV than single ones. This is supported by another study. Marriage support and sharing household chores can be one possible reason (11) . Older people had healthier lifestyles regarding FV consumption. This was incongruent with a previously reported study in Iran (11), U.S.A. (25) and France (26) in which the prevalence of low FV consumption tended to increase with age. However, a quasi-experimental study showed that even more improvement in lifestyle (i.e. eating more FV) can be obtained in an elderly population with proper interventions (9) . There are not any reports about FV consumption using TTM model regarding stages of change from the developing countries; so, it seems difficult to compare our findings with them.
Different findings have been reported about the relation of gender and FV consumption. We found a significant gender difference for vegetable consumption like the previously reported studies (26, 27) , and in contrary to another one (11) . On the other hand, we did not find any gender difference for fruit consumption, which is similar to one study (11) and in contrary to others (27, 28) . This can be explained by socio-cultural variations between populations.
Higher income or employment was associated with fruit intake. This finding is similar to other studies (29, 30) . However, income was not any related to vegetable consumption, unlike the previously mentioned studies. This can be due to low prices of vegetables that make them affordable for most of the people. Also, we suppose that healthy lifestyle may be associated with other health-related behaviors such as smoking, but in this study, only fruit intake was significantly related to the lower frequency of smoking. While two studies had found a significant difference in BMI between consumers and nonconsumers of FV (11, 31) , this study did not support this finding which can be explained by the method of BMI measurement, calorie intake, and junk foods in diets.
The pros and cons for both fruits and vegetables are somehow similar. The strongest relations between the consumption of fruits and vegetables were reported in former studies. Fruits and vegetables are both recommended on a daily basis, or these are often promoted as a single food group. (20) A negative relationship has been reported between times spent preparing fruit and vegetable meal and the hours working outside the home, regardless of income (32) . However, this relationship was not found in another study (33) .
In regression analysis, the most significant variables were factors from pros and cons. This shows the high impact of beliefs for remaining in precontemplation or termination stage. In this study, like two studies in the USA, time and cost were among the most important barriers (33, 34) . So, public policies that make FV more affordable should be encouraged. It has been shown that 1% reduction in the price of fruits can lead to a 2% increase in fruit consumption (35) . It is obvious that the cons are of particular importance for relapse, so once people try to change their diets, they may encounter negative experiences with maintaining their new dietary habits. Hence, interventions on changing FV consumption may aim to reduce the importance of negative beliefs arising from behavior change (20) . The efficacy of stagetailored nutrition education has been demonstrated in several studies though there were some differences (9, 36, 37, 38) . Although some studies have failed to find any significant pros factor for predicting the stages of change (20, 39) , in the present study, we found that maintaining an ideal weight, being healthy, and inducing a variation in the diet are all among the significant benefits of FV consumption.
We believe that the findings of this study can be used for designing proper interventional programs because each stage needs a specific intervention to move the individuals to a higher one. For example, motivational strategies would be more beneficial for pre-contemplation/contemplation stage while strategies supporting the maintenance would be wiser for individuals in action/maintenance stage (17) .
Some limitations of this study must be considered. We performed a convenience sampling method, which can reduce the generalizability of our results. Compared to the Iranian population at large, it seems that in our sample, the respondents with a higher education level, employed, under 40 years of age, and females were over-represented. Although the questionnaire was filled through face-to-face interview, the dropout in the main TTM question in our study can be due to a lack of health literacy of the participants in this domain. However, this was the first population-based study in Mashhad. Recognizing the pros and cons of FV consumption is of high importance for public health managers because they are responsible for the main part of the resistance to change. Targeting these entry points with proper interventions can help people to have a better lifestyle. 
٢٠
It seems that different factors are responsible for fruit and vegetable consumption. Above all, determining the pros and cons could have a great help to implement the correct public educations or interventions in this regard.
